METHOD AND APPARATUS FOR CONFIRMING CONNECTION OF A 
TERMINAL CONNECTING PORTION 



BACKGROUND OF THE INVENTION 

5 [0001] 

[Technical Field] 

The present invention relates to a method and 
apparatus for confirming whether a correct connection 
condition is attained or not in a terminal connecting 
10 portion in which male terminals are inserted respectively 
into female terminals to make an electrical connection 
therebetween . 
[0002] 

[Related Art] 

15 The conventional art will be described with taking as 

an example a terminal connecting portion of a junction 
block serving as an electric junction box in which an 
electronic control unit used in an automobile is connected 
to a power source line, a grounding line, switch signal 

2 0 lines, motor signal lines, and the like. 
[0003] 

As shown in Fig. 11, a junction block A is configured 
by housing a bus bar plate 4 formed by resin-molding a 
plurality of bus bars 3, between lower and upper cases 1 



1 



and 2. A printed circuit board 5 of an electronic control 
unit is mounted on the upper case 2 of the junction block A, 
and then covered by a lid 6. 
[0004] 

5 Male terminals (tab terminals) 7 are disposed on the 

bus bars 3 with being directed upward. The male terminals 
7 are passed through the printed circuit board 5, and then 
inserted respectively into female terminals (not shown in 
the figure) of a connector 8 which is disposed on the board 
10 5. As a result, the male and female terminals are 
connected to each other so as to make electrical 
connections between the bus bars 3 and the printed circuit 
board 5 . 
[0005] 

15 Figs. 12 and 13 show a structure for connecting the 

male terminals 7 of the bus bars 3 with the female 
terminals 9 of the connector 8 . 
[0006 ] 

Each of the female terminals 9 is formed into a 
20 rectangular tubular shape by an electrically conductive 
thin metal plate, and disposed in a space defined by a 
connector base 10 and a connector cover 11. The reference 
numeral 9a denotes an elastic contact piece of the female 
terminal 19, and 9b denotes a connect piece which is 
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connected by soldering to a wiring 12 of the printed 
circuit board 5 . 
[0007 ] 

Each of the male terminals 7 is passed through holes 
5 13 and 14 of the printed circuit board 5 and the connector 
base 10 to be inserted into the corresponding one of the 
female terminals 9, and then caused to be in elastic 
contact with the elastic contact piece 9a by the spring 
force of the piece so as to be electrically connected to 
10 the female terminal 9. 
[0008] 

[Problems to be solved] 

In such a terminal connecting structure, a connection 
error such as that the male terminal 7 is erroneously 
15 inserted into one of the female terminals 9 which is 
deviated by one terminal position from the correct female 
terminal, or that the insertion depth is insufficient may 
be caused because of the following reasons: 

( 1 ) the male and female terminals 7 and 9 are not 
20 always in correspondence relationships (the male terminals 

7 are sometimes smaller in number than the female 
terminals ) ; and 

(2) the fitting condition of the terminals 7 and 9 
cannot be sometimes visually confirmed. 
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[0009] 

Conventionally, a method of checking whether a correct 
connection condition is attained or not is therefore 
performed by experimentally operating the electronic 
5 control unit so as to actually activate functions. This 
functional test causes the conforming work to be cumbersome, 
[0010] 

Even when the connection condition is incorrect, the 
incorrect condition is not always detected as a malfunction, 

10 and hence the confirmation is inaccurately performed, so 
that the reliability is lowered. In consideration of this, 
visual confirmation or the like is performed as far as 
possible, or the connecting work must be carefully 
conducted with attention. Therefore, the efficiency of the 

15 connecting work is lowered. 

SUMMARY OF THE INVENTION 

[0011] 

It is an object of the invention to provide a method 
2 0 and apparatus for confirming connection of a terminal 
connecting portion in which a connection condition of male 
and female terminals can be easily confirmed simply by 
performing a conduction check after connection, and 
correctness of the connection condition can be accurately 
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judged. 
[0012] 

[Means for solving the Problems] 

According to a first aspect of the invention 
5 { confirming method), in a method of confirming connection 
of a terminal connecting portion in which a plurality of 
male terminals are inserted respectively into a plurality 
of female terminals to make an electrical connection 
therebetween, electrically conductive movable elements are 

10 disposed in at least all to-be-connected female terminals 
into which the male tenninals are to be respectively 
inserted in a correct connection condition, each of the 
movable elements being moved from a waiting position to a 
conduction position by an insertion operation of 

15 corresponding one of the male terminals, and a state where 
all of the movable elements in the to-be-connected female 
terminals are moved respectively to the conduction 
positions is detected by a conduction test device having 
conductive portions which, when the movable elements are 

2 0 moved to the conduction positions, are in contact with the 
movable elements, respectively. 
[0013] 

According to a second aspect of the invention 
(confirming apparatus), in an apparatus for confirming 
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connection of a terminal connecting portion in which a 
plurality of male terminals are inserted respectively into 
a plurality of female terminals to make an electrical 
connection therebetween, the apparatus comprises 
5 electrically conductive movable elements, and a conduction 
test device? the movable elements are disposed respectively 
in at least all to-be-connected female terminals into which 
the male terminals are to be respectively inserted in a 
correct connection condition, in a state where each of the 

10 movable elements is moved from a waiting position to a 
conduction position by an insertion operation of 
corresponding one of the male terminals; the conduction 
test device has conductive portions which, when the movable 
elements are moved to the conduction position, are in 

15 contact with the movable elements, respectively; and, when 
all of the movable elements in the to-be-connected female 
terminals are moved to the conduction positions, the 
conduction portions become conductive - 
[0014] 

2 0 According to a third aspect of the invention, in the 

configuration of the second aspect, each of the movable 
elements is configured by integrating a conductor which is 
to be in contact with corresponding one of the conductive 
portions of the conduction test device, with an insulator 
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which is to be in contact with and pushed by corresponding 

one of the male terminals. 

[0015] 

According to a fourth aspect of the invention, in the 
5 configuration of the second or third aspect, the movable 
elements are disposed in only the to-be-connected female 
terminals of all the female terminals, and the conductive 
portions of the conduction test device are placed to be in 
contact with the movable elements, respectively. 
10 [0016] 

According to a fifth aspect of the invention, in the 
configuration of the second or third aspect, the movable 
elements are disposed in all the female terminals including 
the to-be-connected female terminals, and the conductive 
15 portions of the conduction test device are placed to be in 
contact with the movable elements in only the to-be- 
connected female terminals, respectively. 
[0017] 

According to a sixth aspect of the invention, in the 
20 configuration of any one of the second to fifth aspects, 
the male terminals are respectively disposed on bus bars in 
a junction block, and the female terminals are respectively 
disposed in connectors of a printed circuit board of an 
electronic control unit which is to be mounted on the 
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junction block. 
[0018] 

According to the method and the apparatus, only when 
the male terminals are correctly inserted into the female 
5 terminals (at the correct positions and in the correct 
depth), the movable elements are moved to the respective 
conduction positions to be in contact with the conductive 
portions of the conduction test device, thereby attaining a 
^ connection condition. 

m 10 [0019] 

! 

=E: Unlike the conventional art, namely, a functional test 

Wi which is cumbersome, and in which detection is not always 

correct is not performed, and a continuity test for 
^ checking only whether the conductive portions are 

n 15 conductive or nonconductive is performed. Therefore, 

correctness of the connection condition can be easily and 

accurately detected. 

[0020] 

According to the configuration of the third aspect, 
20 since the portion of each movable element which is to be in 
contact with and pushed by the corresponding male terminal 
is configured by the insulator, the current of the 
conduction test is prevented from flowing through the 
movable element toward the male terminals (in the sixth 
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aspect, to the side of the bus bars), and hence the 

conduction test can be performed more accurately. 

[0021] 

According to the configuration of the fourth aspect, 
5 the movable elements are requested to be disposed in only 
the to-be-connected female terminals into which the male 
terminals are to be inserted, and therefore the movable 
elements can be reduced to a required minimum number. 
[0022] 

10 By contrast, according to the configuration of the 

fifth aspect, the movable elements can be mechanically set 
into all the female terminals. Therefore, it is possible 
to eliminate a labor of selecting female terminals, and 
also to prevent the female terminals from being erroneously 

15 selected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[Fig. 1] 

Fig. 1 is a section view of a connector to which a 
2 0 conduction confirming apparatus of a first embodiment of 
the invention is applied. 
[Fig. 2] 

Fig. 2 is a view corresponding to Fig. 1 and showing a 
state where a male terminal is inserted into a female 
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terminal of the connector. 
[Fig. 3] 

Fig. 3 is a diagrammatic section view showing the case 
where the positional relationships between male and female 
terminals are correct. 
[Fig. 4] 

Fig. 4 is a view corresponding to Fig. 3 and showing a 
state where the male terminals are inserted into the female 
terminals . 
[Fig. 5] 

Fig. 5 is a diagrammatic section view showing the case 
where the positional relationships between male and female 
terminals are incorrect. 
[Fig. 6] 

Fig- 6 is a view corresponding to Fig. 5 and showing a 
state where the male terminals are inserted into the female 
terminals . 
[Fig. 7] 

Fig. 7 is a diagrammatic section view showing a state 
where, in a second embodiment of the invention, a correct 
connection condition is made in the case where movable 
elements are disposed in only female terminals into which 
male terminals are to be inserted. 
[Fig. 8] 
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Fig. 8 is a view corresponding to Fig- 7 and showing 
an incorrect connection condition in the second embodiment. 
[Fig. 9] 

Fig. 9 is a diagrammatic section view showing a state 
where, in a third embodiment of the invention, a correct 
connection condition is made in the case where movable 
elements are disposed in all female terminals. 
[Fig. 10] 

Fig. 10 is a view corresponding to Fig. 9 and showing 
an incorrect connection condition in the third embodiment. 
[Fig. 11] 

Fig. 11 is an exploded perspective view of a printed 
circuit board of an electronic control unit and a junction 
block to which the invention is applied. 
[Fig. 12] 

Fig. 12 is an enlarged section view of a connector of 
the electronic control unit. 
[Fig. 13] 

Fig. 13 is a view corresponding to Fig. 12 and showing 
a state where a male terminal is inserted into a female 
terminal of the connector. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0023 ] 



[Mode for Carrying Out the Invention] 

Embodiments of the invention will be described with 
reference to Figs- 1 to 10. 
[0024] 

5 (First embodiment) (see Figs. 1 to 6) 

As shown in Figs. 1 and 2, a movable element 15 is 
disposed in each of female terminals 9 of a connector 8. 
When a male terminal 7 is inserted into the female terminal 
9, the movable element 15 is pressed (pushed up) so as to 
10 be moved from a waiting position in the connector 8 and 
shown in Fig. 1, to the outside of the connector 8 as shown 
in Fig. 2 or to a conduction position. 
[0025] 

The movable element 15 is configured by integrating by 
15 adhesion or the like an electrical insulator 15a which is 
to be in contact with the male terminal 7, and which is the 
lower half of the element in the figure^ with a conductor 
15b which is the upper half. At the conduction position, 
the conductors 15b are in contact with conductive portions 
20 17 of a conduction test device 16 which is shown in Fig. 3 
and subseguent figures, thereby establishing a conductive 
condition . 
[0026] 

Figs. 3 to 6 diagrammatically show this condition. In 
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this case, the male terminals 7 are continuously disposed 
at predetermined intervals, and the female terminals 9 are 
larger in number than the male terminals 7 (in the 
illustrated example, seven male terminals 7 are disposed, 
and eight female terminals 9 are disposed). 
[0027] 

The movable elements 15 are disposed in respective to- 
be-connected female terminals (in the illustrated example, 
seven ones of all the eight female terminals, excluding the 
right end one) into which the male terminals 7 are to be 
inserted in a correct connection condition, among all the 
female terminals 9 (hereinafter, the to-be-connected female 
terminals are denoted by the reference numeral 9 only, and 
the female terminal into which none of the male terminals 7 
are to be inserted is referred to as the excess female 
terminal and denoted by a reference numeral 9 ' ) . 
[ 0028] 

Figs. 3 and 4 show the case where the male terminals 7 
are correctly connected in positions corresponding to the 
to-be-connected female terminals 9, and Figs. 5 and 6 show 
the case where the male and female terminals 7 and 9 are 
incorrectly connected to each other with being deviated by 
one terminal position in positional relationship. 
[0029] 



13 



The conductive portions 17 of the conduction test 
device 16 are arranged so as to attain a conductive 
condition when the adjacent portions are short-circuited by 
the conductors 15b of the movable elements 15. In the 
correct connection condition, as shown in Fig. 4, the 
conductors 15b of the movable elements 15 are placed at 
respective conductive portion short circuit positions, and 
hence the conductive condition is detected. 
[0030]" 

By contrast, in the incorrect connection condition 
shown in Figs. 5 and 6, the movable element 15 which does 
not correspond to none of the male terminals 7, and which 
is at the left end in the figure is not moved to the 
conduction position, and therefore the conductive condition 
of the conductive portions 17 of the conduction test device 
16 is not attained, 
[0031] 

Even when the positional relationships of the male and 
female terminals 7 and 9 are correct, in the case where the 
male terminals 7 are not sufficiently inserted into the 
female terminals 9 to a required depth, the movable 
elements 15 fail to reach the respective conduction 
positions. Also in this case, therefore, the conductive 
condition of the conductive portions 17 is not attained. 



[0032] 

AS a result, the conduction test device 16 indicates 
the nonconductive condition, and the connection abnormality 
is detected. 
5 [0033] 

As described above, unlike the conventional art, a 
functional test which is cumbersome, and in which detection 
is not always accurate is not performed, and a continuity 
test for checking only whether the conductive portions are 
10 conductive or nonconductive is performed by the conduction 
test device 16. Therefore, correctness of the connection 
condition can be easily and accurately detected. 
[0034] 

Since the portions of the movable elements 15 which 
15 are to be in contact with and pushed by the respective male 
terminals 7 are configured by the insulators 15a, the 
current of the conduction test is prevented from flowing 
through the movable element 15 to the side of the male 
terminals (the side of the bus bars 3 in Fig. 11), and 
2 0 hence the conduction test can be performed more accurately. 
[0035] 

(Second and third embodiments) (see Figs. 7 to 10) 

Only differences from the first embodiment will be 
described. 
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[0036] 

In the second embodiment shown in Figs. 7 and 8, the 
male terminals 7 are arranged in a center-void state where 
the male terminals 7 lack in the center, and the movable 
elements 15 are disposed in only the to-be-connected female 
terminals 9 to which the male terminals 7 are to be 
inserted (none of the movable elements 15 are disposed in 
the excess female terminals 9'). 
[0037] 

In this case, the conductive portions 17 of the 
conduction test device 16 are laid out so that the portion 
corresponding to the center excess female terminal 9' is 
always conductive. 
[0038] 

By contrast, in the third embodiment shown in Figs. 9 
and 10, the movable elements 15 are disposed not only in 
the to-be-connected female terminals 9 and also in the 
excess female terminal 9' which is at the right end in the 
figures . 
[0039] 

In both the embodiments, 

(A) in the correct connection condition, as shown in 
Figs. 7 and 9, all the conductive portions 17 from end to 
end are conductive, and 



(B) in an incorrect connection condition, as shown in 
Figs. 8 and 10, one of the movable elements 15 fails to be 
moved to the conduction position, so that the conduction 
condition cannot be made. 
[0040] 

In both the embodiments, it is possible to attain the 
same effects as those of the first embodiment. 
[0041] 

In the configuration of the second embodiment, the 
movable elements 15 are requested to be disposed in only 
the to-be-connected female terminals 9 into which the male 
terminals 7 are to be inserted, and therefore the movable 
elements 15 can be reduced to a required minimum number. 
[0042] 

By contrast, in the configuration of the third 
embodiment, the movable elements 15 can be mechanically set 
into all the female terminals 9 and 9". Therefore, it is 
possible to eliminate a labor of selecting female terminals, 
and also to prevent the female terminals from being 
erroneously selected. 
[ 0043 ] 

The invention can be applied not only to a terminal 
connecting portion which is between a junction block and an 
electronic control unit for an automobile, and which has 



been described in the above-mentioned examples, but also to 

various kinds of terminal connecting portions . 

[0044] 

[Effects of the Invention] 
5 As described above, according to the invention, an 

electrically conductive movable element which is moved from 
a waiting position to a conduction position by an insertion 
operation of corresponding one of male teinninals is 
disposed in each of at least the to-be-connected female 

10 terminals, and, only when the male terminals are correctly 
inserted into the female terminals (at the correct 
positions and in the correct depth), the movable elements 
are moved to the respective conduction positions to be in 
contact with the conductive portions of the conduction test 

15 device, thereby attaining a connection condition. 
Therefore, correctness of the connection condition can be 
more easily and accurately detected as compared with the 
conventional art in which a functional test is performed. 
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